ABSTRACT
Introduction
Ovaries are paired intrapelvic organs of female reproductive system. Ovarian neoplasm is most fascinating tumor in terms of histogenesis and malignant potential. Certain non-neoplastic lesions of ovary frequently form a pelvic mass and potentially mimic an ovarian neoplasm. Ovarian malignancy is second most common cancer of female reproductive system. [1] It is the fourth leading cause of death among cancer deaths in females and more predominantly after 3 rd decade. [2, 3] Sixty percent of ovarian tumors in first two decades of life are germ cell tumors accounting two-third of ovarian cancers. [4] Risk factors for ovarian cancer are much less clear than other genital tract tumors but nulliparity, family history and heritable mutation play a role in tumor development. [2] Diagnosing ovarian neoplasms at times difficult without histological studies. Determination of various histological patterns of ovarian tumors is very important in the diagnosis, prognosis as well as treatment of ovarian tumors. The study was conducted with the aim of finding out the frequency of different histological types of ovarian tumors and to analyze their age distribution.
Materials and Methods
This retrospective study included 242 consecutive cases of histopathologically proven ovarian tumors, reported by the Department of Pathology of this teaching institute over a period of 5 years (January 2012 to December 2016). Only benign and malignant tumors were included, all non-neoplastic or like lesions of ovary were excluded. Haematoxylin and Eosin (H&E) stained slides of all cases were retrieved. New sections of 3-5 micron were made from paraffin blocks and stained with H&E whenever felt necessary and sections were studied. The WHO classification of ovarian tumors was used for classifying the tumors. [5] All required data were retrieved from the records. Data was categorized and percentage calculated.
Results
A total number of 242 cases were studied. Out of those 189 cases (78.1%) were benign, 12cases (4.96%) were borderline and 41 cases (16.94%) were malignant tumors. Surface epithelial tumors were most common followed by germ cell tumors & then sex cord stromal cell tumor (Table 1) . Benign neoplasms were most commonly seen below 3 rd decade, whereas malignant neoplasms were common after 3 rd decade (Table 2 & 3) . The youngest patient in our study was an eight years old girl and morphologically the diagnosis was immature teratoma (Fig. 1 ). The eldest patient was 82 years old with the diagnosis of metastatic ovarian tumor (Fig.2) ). Age distributions of benign, borderline and malignant tumors are given in Table 2 , 3. Out of 170 surface epithelial tumors 75.29% were benign, 17.05% were malignant and 7% were borderline.
Among the benign surface epithelial tumors, serous cystadenoma (53.49%) was the commonest followed by mucinous cystadenoma (45.73 %) and those tumors were found to be more common between 2 nd and 4 th decade of life as depicted in Table 2 . Germ cell neoplasms constituted 26.03 % of all ovarian neoplasms in this study (Fig.3) . Most of the germ cell neoplasms (87.3%) were benign and diagnosed as mature cystic teratoma or dermoid cyst. Three cases were dysgerminomas and another three cases were squamous cell carcinomas associated with dermoid cysts. Among the malignant tumors, incidence of mucinous cystadenocarcinoma was more than that of serous cystadenocarcinoma (34.2% &26.8% respectively). 
Discussion
Ovarian neoplasm has become important not only because of large variety of histological patterns but also because of its clinical behavior and increased mortality rate. 242 cases were studied in the present study. The median age of presentation of all ovarian tumors was 34 years while the median age of presentation of all malignant lesions was 44 years. In another study from Eastern India, the median age for malignant lesion was 48 years. [1] A higher median age of 60-65 years for malignant lesions had been reported from western countries and from southern and western part of India. [6, 7, 8] Malignant epithelial and sex cord stromal tumors were found to be more common after 50 years, while germ cell tumors were more prevalent before age of 20 years. [6] In the present study, the malignant epithelial tumors were found predominantly in 30-60 year of age. However three cases were found below thirty years of age and all the three belong to tribal/ ethnic community. The early presentation of malignant lesions in our study compared to western countries warrants prompt and thorough investigation of any vague abdominal complain in women of this age group. Our observations are compared with that of other studies as shown in Table 4 . Our findings were almost similar to those by other workers and data from western countries where 75-80% of ovarian tumors were benign. However, benign tumors were only 59.2% in the study of Ahmad et al in Pakistan. [10] 137 ovarian tumors (56.6%) were found in between 21-40 years of age and 89.8 % of them (123/137) were benign. The percentage of benign tumor was 65.7% (46/70) after 40 years of age. Malignant tumors were far less common below 40 years. This is similar to the study by Dimpal et al and Jha et al; but the study done by Nirani et al showed maximum number of malignant tumor to be in 5 th to 6 th decade. [12, 13, 14] Malignant tumors occurring before 20 years were mostly germ cell tumors. The incidence of borderline tumor was relatively more in the present study as compared to other studies (Table 4 ). Fifty percent of borderline tumors in our study were from tribal/ ethnic group and more common in younger age group. Different histological types of ovarian tumors according to histogenesis were compared with that of other studies in Table 5 . Present study results are comparable to many other studies, but in contrast with Jha et al which showed relatively more number of germ cell tumors. [14] The incidence of sex cord stromal tumors was relatively less in our study. Histologically, surface epithelial tumors were the commonest. The major burden of malignant tumors were also contributed by this group. [7] Similarly in the present study, surface epithelial tumors comprised of 70.25% of all tumors and 70.7% of malignant group. Among the individual tumors, the commonest benign epithelial tumors were serous cystadenoma (53.49%) followed by mucinous cystadenoma (45.73%). Among primary malignant tumors mucinous cystadenocarcinoma was most common, followed by serous cyst adenocarcinoma.
Incidence of mucinous cystadenocarcinoma was more common as compared to Nirani et al and Swati Singh et al. [9, 12] Endometrioid ovarian carcinoma accounted for 10-20% of all primary carcinoma in most of the old study reports, but in more recent study it is only 7%. [16] In a study from eastern India endometrioid tumors (malignant type) comprised of 4.2% of all malignant ovarian tumors and in our study it is only 2.4%. [1] This may be a reflection of geographic variation of diseases.
Germ cell tumors were the second major group of tumors in the present study (26.03%). Mature teratoma was the commonest benign germ cell tumor in our study. Malignant transformation in mature cystic teratoma of the ovary is rare, occurring only 1-2%. [17] But in the present study, out of 63 ovarian germ cell tumors three(4.7%) had squamous cell carcinoma, arising from a mature teratoma. Incidence of Krukenberg tumor was 7.3% of all malignant tumors. One of the most important morphological features suggesting a metastatic mucinous carcinoma is presence of signet ring cells, besides bilateral involvement and nodular growth pattern which were true in our cases. Tumors in the borderline category are characterized by epithelial proliferation greater than two layer and less than four layers stratification but absence of destructive invasion of stroma. [18] In our series, we encountered 12cases (4.96%) of borderline tumor, 58.3% (7/12) of those were from ethnic/tribal groups. Youngest patient was 22 years old. This is comparatively higher and seen in younger ages in comparison to other studies. [8] Epithelial tumors of ovary were the commonest ovarian tumors followed by germ cell tumors. The most common ovarian neoplasm was serous cystadenoma and commonest malignant neoplasm was mucinous cystadenocarcinoma. Germ cell tumors were seen in all the age groups but more common below 30 years of age. Malignant tumors were common after 30 years. These findings may contribute significantly in the understanding of distribution of different ovarian neoplasms among local population, which may lead to development of some strategic planning to investigate and treat the underlying causes of concerened neoplasm and may suggest preventive strategies.
